Catecholamine stimulation of testosterone production via cyclic AMP in mouse Leydig cells in monolayer culture.
The effects of the beta-adrenergic hormone agonist, isoproterenol, on testosterone and cyclic AMP production in mouse Leydig cells in culture have been investigated. It was found that isoproterenol increased testosterone production on days 1, 2 and 3 of culture but not in freshly cultured cells. Cyclic AMP production was however increased on all days of culture. In subsequent studies carried out on day 2 of culture the amounts of testosterone formed during incubation with isoproterenol were 20-90% of those obtained with maximum stimulating levels of luteinizing hormone. The amounts of cyclic AMP formed were extremely low compared with those obtained with luteinizing hormone (22 +/- 5.3 and 2320 +/- 100 pmoles/10(6) cells/2 h respectively). Isoproterenol (10(-8) -10(-7) M) gave a significant increase in testosterone production and reached a maximum with 10(-6) M. Similar dose-response curves for cyclic AMP production were obtained. The stimulation of cyclic AMP and testosterone by isoproterenol was highly dependent on the presence of the phosphodiesterase inhibitor, methylisobutylxanthine. Propranolol blocked, in a dose-dependent manner, both isoproterenol-stimulated cyclic AMP and testosterone production. In the presence of excess luteinizing hormone no additional effects of isoproterenol were detected. Epinephrine also stimulated testosterone production. It is concluded that catecholamines stimulate testosterone production in mouse Leydig cells in monolayer culture and that this effect if mediated by cyclic AMP.